governing the construction and use of vehicles would help and encourage the world's vehicle manufacturers to act faster and more effectively.
(2) Legislation should define the performance to be obtained and leave the designer and manufacturer a free hand as to how he achieves this performance. Any attempt to define the detail design is stultifying and discourages competition to see who can achieve the results at minimum cost, &c.
Many of the United States Federal Safety
Regulations shortly to be enforced are entirely sensible and will undoubtedly save lives and reduce injuries. The following comments are relevant:
Anti-burst door locks: I think we can all agree that, provided the interior of the car is well designed, and the passenger compartment does not collapse, car occupants are less likely to receive serious injury if the car doors remain closed in an accident. Anti-burst door locks are designed to prevent disengagement of the lock and latch under conditions of deformation and separation between the door and its neighbouring pillar. However, whether a door remains closed or not will depend not only on this factor, but on the strength of hinges, the degree of deformation of the main structure, &c.
Dual brakes: As a personal opinion, I have some reservations about this development. Very few accidents are caused by the loss of brake fluid from single systems. The introduction of dual brakes in their simplest form has, in my opinion, the following disadvantages:
(1) It increases the number of hydraulic seals in the system. This must increase the likelihood of partial failure.
(2) In the event of failure of one or other of the two systems the driver, whilst retaining some stopping power, is very likely, in my opinion, to loge control of the vehicle. The sudden and unexpected decrease in braking efficiency will normally cause a driver to 'freeze' on to his brake pedal and the result of this on a conventional dual system is that two out of the four wheels will lock. Under this condition, the average car becomes unsteerable, and may thus have a more serious accident involving more people than if directional control had been retained and braking limited to the possible use of the hand brake. It can be argued that brake failure is unlikely to happen during an emergency. My answer to this is that brake failure is very unlikely to happen at all, but is more likely to become apparent during an emergency braking operation than in normal use. I believe that effort and cost could be very much better spent on the provision of an effective, safe and commercially viable anti-lock device. I submit that the number of accidents caused by skids arising from locked wheels is vastly greater than those resulting from hydraulic brake failure. Two separate systems each operating on all four wheels, is, of course, expensive, but will I believe be adopted in due course.
General: The requirements for forward compartment energy absorption and padding present considerable problems on smaller cars and may create great difficulties for the designer. The wearing of a diagonal harness largely obviates the need for this change in vehicle design, and clearly anything which makes safety harness more acceptable to the public is very worth while. Car Seats and Back-ache One of the commonest complaints of patients suffering from lower lumbar intervertebral joint syndromes is of back-ache when sitting in or getting in and out of a motor car. In fact this feature of the disorder is so prevalent that almost every patient complains of discomfort in some degree Qr the other. The problem occurs so frequently in the 'mini' group of cars that those patients whose back-ache originates as a result of driving this type of car, are now given the diagnosis of 'mini-back' by the staff of my 'Back-ache' clinic.
An extensive investigation into the causes and relief of back-ache due to car seats was therefore started in 1965 and already certain conclusions have been reached. The first conclusion reached was that there is probably no single car seat that is satisfactory for individuals of all shapes and sizes. The extent of the problem was assessed initially by obtaining the basic measurements of the human body in the sitting position. Several hundred people ranging in height from 5 ft to 6 ft 3 in
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(1 52-1 9 m} and from 6 st 10 lb in weight to 17 st (42 6-108 kg) were measured. The measurements recorded were 'back length' from the seat to the spinous process of C7, 'thigh length' from the front of the back rest to the popliteal fossa and 'buttock width'. The most interesting fact was that the 'back length' was surprisingly constant and only varied from 24 to 29 in (61-73 cm) with a mean at 26 in (66 cm). Thigh length varied from 17 to 21i in (38-55 cm) and the breadth of the buttocks from 154 to 184 in (39-47 cm). Therefore there is a considerable range of variation to be considered when constructing a seat squab but the back rest should present less of a problem. Seat squab: Three main causes of discomfort appear to be due to: (1) Insufficient length: in the shorter person, a length of about 18 in (46 cm) is satisfactory but in a six-footer, 21 to 22 in (53-56 cm) is required to give the thigh satisfactory support; unfortunately shorter people are often as uncomfortable in long seats as tall people are in short seats. (2) Lack of lateral support which permits the patient to slide around when cornering and this in turn strains the lower lumbar spine. (3) An unsatisfactory angle of the seat: the most comfortable angle varies from individual to individual and it seems essential to fit some form of adjustment for this on the frame of the seat, if it is to be used by different people; this angle is probably dependent on the type of posture adopted by the lower lumbar spine and of course, varies according to the type and level of any spinal lesion.
Back rest: In the majority of small cars the back rest is not high enough, nor does it appear to bear any relationship to the normal contour of the lumbar and thoracic spine.
In the majority of small cars, the top of the back rest only comes to the middle of the thoracic spine which gives inadequate support. It would seem preferable to extend the height of the back rest to at least the shoulders, particularly if a head rest is to be incorporated.
It is also not generally appreciated that in the sitting position, the lumbar lordosis is extremely low, usually only 3 in (7 5 cm) above the squab, and the basic curve to be supported is therefore that of the thoracic spine. Once again, lack of lateral support is another cause of pain as it permits forced lateral flexion during cornering.
The angle of the back rest with the seat squab is extremely critical and the ideal position varies from patient to patient, therefore ideally this should be adjustable on a satisfactory seat.
Seat position: Even though the distance from the wheel and pedals is obviously important, the exact setting seems to be largely governed by individual preference. Some patients like to drive with arms extended and others with the wheel close to their.chest. It is our view that the height of the seat above the floor is more important and should be at least 11 in (28 cm) if not more. The lower the seat the more extended the knees and hips which means that the position approximates closely to one of 'straight leg raising' which therefore frequently causes pain in patients suffering from 'sciatica'.
Seat comfort: It is interesting to note that softly sprung seats are usually regarded by patients as being uncomfortable for anything more than short periods of driving. Patients frequently complain initially when they sit on a hard seat for the first time, but because soft seats do not support the trunk satisfactorily they often become uncomfortable after a short drive and even more so with distance. A firm, well contoured seat is preferable.
Access to the seat: Getting in and out of an awkwardly placed low car seat is frequently a cause of back-ache. There is no doubt that the longer the seat length, the further it is set back in the car from the door and the higher it is from the car floor, the easier it is to get in. Once again, 11 to 12 in (28-30 cm) above the floor level seems to be the ideal.
Using these dimensions and factors described above, a prototype car seat has been constructed for patients with back-ache and is at present under long-term evaluation.
